Prostaglandin F2 alpha antagonizes thromboxane A2-induced human platelet aggregation.
The effects of prostaglandin F2 alpha on human blood platelet function were investigated. PGF2 alpha at 15 muM completely blocked platelet aggregation induced by 500 muM arachidonic acid or 3 muM U46619 but had no effect on aggregation induced by 7.5 muM ADP. A similar specificity of action was not obtained with either PGI2 or PGE2. Thus concentrations of PGI2 (3 nM) or PGE2 (20 muM) which inhibited U46619- induced aggregation by 100% also blocked ADP-stimulated aggregation. The inhibitory properties of PGF2 alpha were not related to increases in platelet cAMP, since direct measurement of intracellular cAMP revealed that 15 muM PGF2 alpha produced no substantial change in cAMP levels. This finding was in direct contrast to results obtained using induced significant increases in platelet cAMP levels. The possibility that PGF2 alpha directly interacts at the platelet TXA2/PGH2 receptor was investigated by measuring [3H]PGF2 alpha binding to isolated platelet membranes. It was found that [3H] PGF2 alpha binding reached equilibrium within 30 min at room temperature and could be 90% displaced by addition of 1000 fold excess of unlabelled PGF2 alpha. Furthermore, when 1000 fold excess of either the TXA2/PGH2 "mimetic' U46619 or the TXA2/PGH2 antagonist displaced by 95% and 85% respectively. In contrast, the same molar excess of 6-keto-PFG1 alpha, azo analog 2, or TXB2, caused displacement of only 15%, 20% or 25% of the [3H] PHF2 alpha binding. Scatchard analysis indicated that [3H] PGF2 alpha has two binding sites; i.e., a high affinity binding site with an apparent Kd of 50 nM and a low affinity binding site with apparent Kd of 320 nM. These results suggest that the selective inhibition by PGF2 alpha of AA or U46619- induced aggregation may be mediated through interaction at the platelet TXA2/PGH2 receptor.